[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #121bis electronic                             	R2-2303749
Online, April 17 – April 26, 2023
                                             	
Agenda item:	7.3.5
Source:	Samsung
Title:	Discussion on Connected mode mobility for NES
Document for:	Discussion & Decision
Introduction
During the previous RAN2 #121 meeting [1], RAN2 discussed whether NES techniques are required to be supported for CHO enhancements utilizing serving and target cell NES status. And RAN2 have the following agreements:

Agreements 
1.	Study whether CHO enhancements are needed for the purpose of turning off the cell
2.	Continue discussing CHO in the context of different NES techniques.  
In this contribution, we discuss the possible enhancements of UE mobility especially when the UE is in an NES cell.

Discussion
CHO based on Cells’ NES Status Change
Previously, RAN2 email discussion [PRE120][304][NES] Summary of Connected Mode Mobility – 8.3.5 (Nokia) provided below scenarios on possible CHO enhancements [2]. This document discusses those scenarios and related enhancements. In general, the CHO framework is considered beneficial for speeding up UE offloading/ onloading (during cell deactivation/ activation). 
	=>	Scenario 1: UEs are HO’ed due to switch of SOURCE cell to NES mode is considered for further study.  FFS whether any enhancements is needed.  
=>	FFS Scenario 2: UEs are HO’ed due to source link degradation, where TARGET cell is selected based on its mode of operation
=>	As a first priority, discussion on RAN2 group handover are confined to the CHO framework



With the CHO enhancement in Scenario 1, Rel-18 UEs may perform CHO with reduced latency and signalling overhead. And gNB may configure such CHO and perform NES without additional RRC signalling for HOs of UEs. The proposed extension of CHO from [2] was as follows: 
	1. associating the CHO conditions to the NES state of the source cell.
2. delaying CHO conditions evaluation (note: currently the evaluation starts immediately upon receiving the CHO configuration), e.g.
a. using a separate indication to the UE in case of dynamic NES mode changes (e.g. a NES mode indication e.g. a L1 signalling such as group common DCI 
b. using a time-based delayed evaluation in case of semi-static/predictable NES mode changes (similarly to NTN CHO)



Now considering when the cell-DTX based NES mode is started, it is obvious that the source cell’s signal strength becomes worse. However, in order to trigger the legacy normal or conditional handover based on signal strength, UE needs to spend time including L3 filtering and TTT which are more than hundreds of msec. 
Therefore, in order to reduce such wasted delay and power consumption, we suggest to introduce the new CHO triggering condition with respect to ‘the source sell switching to NES mode’, as in the Scenario 1 of [2].
Proposal 1. Define a triggering condition for the conditional handover (CHO) associated with the serving cell switch to NES mode. 

Until now, RAN2 have used the term NES mode, which could vary from cell DTX/DRX to spatial, power, or other domains such as bandwidth. So far we consider the conditional handover would benefit from changing the source cell which will switch to cell DTX/DRX soon, to another cell which will not be in cell DTX/DRX. However, considering the other various different NES techniques, we may have more opportunity of UE to reduce performance degradations due to sources cell goes into NES mode.
For an example, a UE with higher data rate requirement would want to handover from the serving cell which would reduce its antenna chains and power to another cell which has enough power and antennas. 
So we propose RAN2 to discuss which NES modes are appropriate for CHO enhancements: 

Proposal 2. RAN2 needs to discuss and determine the adequate NES modes for the CHO: 
· A.  cell DTX/ DRX
· B.  spatial domain  (e.g., adjustment of antenna ports, active transceiver chains)
· C.  power domain  (e.g., adjustment of power offset values)
· D.  bandwidth domain (e.g., adjustment of bw, or BWP)

And for the CHO triggering conditions, we may consider various scenarios for UE to determine whether the serving cell is switching to NES mode and the target cell is not in the NES mode. As an example, a UE may acknowledge that the serving or candidate cell is switched to NES mode if the preconfigured pattern indicates so. As another example, a UE may acknowledge that the serving or candidate cell will switch to NES mode if the UE receives a signal which indicate so. Since there are enough signals and information, we propose the new triggering condition for the conditional handover (CHO) would utilize such information. 
Proposal 3. Define the triggering condition to utilize the serving cell and/or candidate cell's NES status change. 


Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1. Define a triggering condition for the conditional handover (CHO) associated with the serving cell switch to NES mode. 

Proposal 2. RAN2 needs to discuss and determine the adequate NES modes for the CHO: 
· A.  cell DTX/ DRX
· B.  spatial domain  (e.g., adjustment of antenna ports, active transceiver chains)
· C.  power domain  (e.g., adjustment of power offset values)
· D.  bandwidth domain (e.g., adjustment of bw, or BWP)

Proposal 3. Define the triggering condition to utilize the serving cell and/or candidate cell's NES status change. 
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